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a  b  s  t  r  a  c  t
INTRODUCTION:  Massive  bleeding  from  the  thyroid  gland  causing  airway  compromise  secondary  to  indi-
rect  neck trauma  is  rare.
PRESENTATION  OF  CASE:  An  89-year-old  woman  was  transferred  to our  emergency  department  due  to
anterior  neck  pain  after  a trafﬁc  accident.  She  had  been  propelled  forward  and  struck  her  head  on the
front  mirror  during  emergency  braking.  Airway  patency  was  conﬁrmed  at the  ﬁrst  contact.  Although
her  vital  signs  were stable  at presentation,  she  gradually  suffered  from  respiratory  distress  and  severe
dyspnea,  implying  airway  compression,  therefore  requiring  endotracheal  intubation.  Computed  tomog-
raphy (CT)  revealed  a large,  encapsulated  hematoma  in the left thyroid  gland  lobe  extending  to  the  upper
mediastinum.  Contrast-enhanced  CT  demonstrated  an  extravasation  of the  contrast  agent  around  the  left
superior  thyroid  artery.  The  left  thyroid  artery  was  ligated  and the  hematoma  was removed  immediately.
She  had  a favorable  course  without  further  complications  and  was  discharged  36 days  after  admission.
DISCUSSION:  Airway  management  is  the  most  important  consideration  in patients  with  thyroid  injury.
Treatment  should  be customized  depending  on  the degree  of respiratory  distress  resulting  from  of  either
involvement  of  the  direct  airway  or secondary  compression.
CONCLUSION:  Although  hemorrhage  from  the  thyroid  gland  without  blunt  trauma  is  rare,  emergency
physicians  should  regard  possible  thyroid  gland  rupture  in  patients  with swelling  of  the  neck  or  acute
respiratory  failure  after  direct/indirect  trauma  to the  neck.  Observation  or operative  management  for
limited or  expanding  hematoma  are  appropriately  based  on  fundamental  neck  trauma  principles.
© 2016  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CCaccess  article  under  t
. Introduction
Neck trauma may  result in injury to the bones, muscles, nerves,
essels, and/or digestive tract. Hyperextension, hyper ﬂexion,
eceleration, rotation, and direct blow may  contribute to dull neck
rauma. Accordingly, most blunt neck traumas occur during motor
ehicle collisions, direct blows, sport activities, or strangulation.
e report a case of thyroid rupture causing serious respiratory
istress, leading to urgent invasive airway management before
eﬁnite diagnosis of thyroid gland injury. Although extensive soft
issue bleeding from the thyroid gland after neck trauma has rarely
een reported, it can result in life-threatening injuries demanding
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immediate attention. Emergency physicians should keep in mind
the potential involvement of the thyroid gland. This case report
emphasizes that life-threatening soft tissue hematoma secondary
to thyroid gland rupture with an unusual mechanism can occur.
1.1. Presentation of the case
An 89-year-old female patient suffered a road accident and com-
plained of sustained anterior neck pain. She had no prior history
of goiter, thyroid tumor, or thyroid disease. She had been wear-
ing a seatbelt in the front passenger seat and was protected by the
car’s airbag, and her neck did not directly impact the front deck.
However, she was propelled forward and struck her head on the
front mirror during emergency braking. At initial presentation to
the emergency department, the patient denied dysphagia, dysp-
nea, syncope, hoarseness, or posterior neck pain. The patient was
awake and hemodynamically stable with a Glasgow Coma Scale
score of E4V5M6, respiratory rate of 20 breaths/min, heart rate of
96 beats/min, blood pressure of 189/118 mmHg, and body temper-
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ceptible to injury. Since adenomatous thyroid glands are moreig. 1. Swelling in the anterior neck area prior to surgery (A). Contrast-enhanced 
rom  the thyroid to the mediastinum. An extravasation from the left thyroid arter
ith  right deviation of trachea were noted (D).
ture of 36.7 ◦C. She had no neurologic deﬁcits or limitation of neck
exion. Focused assessment with Sonography for Trauma (FAST)
as implemented and showed no abnormalities; there was no sign
f pneumothorax.
In the emergency room, the patient subsequently developed
rogressive swelling of the neck and severe dyspnea. Because a
uscular and subcutaneous hematoma was suspected, a sono-
raphic examination of the neck was performed and revealed a
oderately hyperechoic, diffuse, inﬁltrative process, presumably
 hematoma surrounding the left thyroid lobe reaching to the
nterior cervical muscular strap. Soon after, the patient devel-
ped difﬁculty breathing and respiratory distress. She was  sedated,
rotracheally intubated, and immediately transferred to our emer-
ency center.
Chest roentgenogram showed narrowing of the trachea, but
o pneumothorax. Computed tomography (CT) revealed a large,
ncapsulated hematoma in the left thyroid gland lobe extending to
he upper mediastinum. Contrast-enhanced CT showed an extrava-
ation from the left superior thyroid artery and lacerations of the
ight thyroid lobe and isthmus with features suggesting massive
emorrhage. Immediately, the left thyroid artery was  ligated and
he hematoma was removed. There was no associated fracture of
he thyroid cartilage, mandible, or bilateral ﬁrst ribs. The endo-
racheal tube was removed 13 days later after serial imaging and
ofter/smaller change of neck mass. She had a favorable course
ithout further complications and was discharged 36 days after
dmission and followed up on at outpatient clinics thereafter. Thy-monstrated left thyroid gland lobe rupture with an extensive hematoma reaching
 noted (arrow, B and C). Widening of the retropharyngeal and retrotracheal space
roid function tests performed one month after surgery showed
results of T4 1.03 ng/dl, TSH 2.80 U/ml, thyroglobulin 0.71 ng/ml.
The patient was doing well at six-month follow-up.
2. Discussion
Thyroid injuries can result from direct or indirect trauma. Direct
neck trauma can occur from either blunt trauma or penetrating
injuries from car accidents, sport injuries, ﬁghts, or strangulation.
The anterior neck is a site where traumatic injury often necessi-
tates prompt surgical intervention, as it is a small anatomic area
with concentrated vital structures unprotected by bone or dense
musculature. Thyroid injury symptoms after blunt neck trauma
include neck pain and swelling, dysphagia, respiratory distress, and
voice hoarseness. The primary symptom in most cases, besides local
swelling and bruising, is development of either acute or delayed
dyspnea (Fig. 1).
On the other hand, thyroid hemorrhage from indirect trauma
can result from muscular effort, deceleration injury, straining dur-
ing defecation, or direct injuries from martial arts. Pre-existing
goiter potentially makes the thyroid gland more delicate and sus-fragile, contain increased vascular ﬂow, and lack a true capsular
covering, their greater propensity for injury is easily explained.
Spontaneous hemorrhage of a pre-existing thyroid cyst or nodule
has also been recognized [2–4]. Our patient’s anterior neck skin
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id not show any abnormal signs from the secured seat belt, pre-
umably because she had no direct contact with the front deck of
he car. While the expanding airbag deployment might have con-
ributed to hemorrhage, deceleration is more likely to have caused
he shearing of the artery, leading to extravasation.
Although patients may  be stable at initial presentation, life-
hreatening symptoms may  later develop. Previously published
ases reveal that patients may  present with serious dyspnea 24 h
fter the onset of injury [1,2].
Ultrasonography is an excellent tool for initial examination of
atients with suspected thyroid gland rupture. CT is an also a valu-
ble method to help determine diagnosis, as it can show the thyroid
njury and hematoma severity, as well as allow assessment of the
pper digestive tract and larynx. CT angiography may  be indicated
hen serious vascular injury is suspected. Major vessel rupture
hould be ruled out by arterial angiography.
In our case, early controlled oral intubation may  have pre-
ented airway compromise and allowed detailed assessment with
ubsequent accurate treatment of the damaged thyroid gland. Air-
ay management may  be challenging due to cervical soft tissue
welling or tracheal and laryngeal deviation. Alternative proce-
ures such as establishment of a primary surgical airway like
racheostomy or awake ﬁber-optic intubation should be consid-
red. If management of a surgical airway is required, it may  obviate
ricothyrotomy due to the presence of an anterior hematoma.
ntubation may  not be necessary in all cases, but close observa-
ion is required, as life-threatening airway compression secondary
o progressive hematoma or soft tissue edema may  occur later
5,6].
Since the condition is rare, management of thyroid injuries
rom trauma must be determined on a case-by-case basis. Treat-
ents for direct and indirect traumas are similar and can include
spiration or evacuation of hematomas, thyroidectomy, and tra-
heostomy. Thyroid rupture has previously been treated either
urgically or conservatively. Most published cases of traumatic
hyroid hemorrhage were surgically treated by evacuating the
ematoma and debriding the damaged thyroid tissue. Surgical
ntervention is determined based on evacuation of the rapidly
xtending hematoma. The retropharyngeal prevertebral space is
 crucial path from the neck to the mediastinum. Deep neck infec-
ions usually follow this pathway [7–12].
If conservative therapy is chosen, close observation of the
atient in the intensive care unit is recommended as long as there
s a signiﬁcant risk of airway compromise. Neck pressure may  cause
amponade of the bleeding. Our patient was fortunately not receiv-
ng any anticoagulant therapy. Our patient’s thyroid hormones
ere temporarily slightly destabilized. This destabilization could
ave been caused by sudden thyroxine release caused by thyroid
land trauma. While rare, cases of thyroid storm induced by blunt
hyroid gland trauma have been reported [13].
In conclusion, once a diagnosis is ﬁnalized, if the airway is
ecured and vital signs remain stable, conservative treatment may
e attempted unless complications from prolonged intubation are
resent or continuous progression of the hematoma without self-
imitation is encountered. Although hemorrhage from the thyroid
land without blunt trauma is rare, emergency physicians should
egard possible thyroid gland rupture in patients with swelling of
he neck or acute respiratory failure after direct/indirect trauma
o the neck. Airway management is the most important consid-
ration in such patients with thyroid injury. Treatment should be
ustomized depending on the degree of respiratory distress result-
ng from of either involvement of the direct airway or secondary
ompression. In our case, early controlled oral intubation may
ave prevented airway compromise and allowed detailed assess-
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ment with subsequent accurate treatment of the damaged thyroid
gland.
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